The influence of inhalational anesthetics on in vivo and in vitro benzodiazepine receptor binding in the rat cerebral cortex.
The effect of volatile anesthetics on benzodiazepine receptor binding was examined autoradiographically in the rat brain both in vivo and in vitro with the use of [3H]-Ro-15-1788, a benzodiazepine antagonist. For in vitro studies, slide-mounted brain sections were incubated at 37 degrees C in Tris buffer (50 mM, pH 7.4) with [3H]-Ro-15-1788 (flumazenil, 0.5-12.0 nM) in the presence of air (control) or 1 MAC concentrations of halothane or isoflurane. Brain sections were exposed to x-ray film and their images digitized, and specific cortical [3H]-Ro-15-1788 binding was determined. A Scatchard plot of specific cortical binding was constructed, and the dissociation constant (KD) and maximum bound ligand per milligram tissue (Bmax) were determined for each experimental group. In the in vivo trials, rats were anesthetized with 1 MAC halothane or isoflurane; 0.5 microCi/g [3H]-Ro-15-1788 was given intravenously, and the animals were killed 15 min later. Seven standardized sagittal brain sections were examined from autoradiographs. Mean specific cortical binding was determined for each group and was compared with binding in unanesthetized control rats. A third experimental trial analyzed the timed arterial blood history of [3H]-Ro-15-1788 in animals prepared exactly as in the in vivo study. The [3H]-Ro-15-1788 blood clearance over 20 min and plasma [3H]-Ro-15-1788 levels at 15 min after injection of isotope were evaluated. In vitro Scatchard analysis showed no difference in experimental groups in KD or Bmax at 37 degrees C.(ABSTRACT TRUNCATED AT 250 WORDS)